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(54) RECEIVER FOR ORTHOGONAL FREQUENCY DIVISION MULTIPLEX TRANSMISSION 
SIGNAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a receiver for an 
orthogonal frequency division multiplex transmission 
signal that uses S/N of a demodulation signal for 
accurately detecting reception quality signal over a wide 
range at high-speed. Jk 
SOLUTION: The receiver for an orthogonal frequency 
division multiplex transmission signal is provided with an 
IQ demodulation circuit 14, that applies orthogonal 
detection to an OFDM(orthogonal frequency division 
multiplex) signal, including an information carrier used to!.; 
transmit information data, such as video and audio,; an inU; 
additional information transmission_carrier. with-a : * : - 

quantity modulation degree lower than that of the 
information carrier and a reception synchronization pilot r 
signal, an FFT circuit 15 that transforms an output of 
the circuit 1 4, which are time-base data through fast 
Fourier transforms into data of frequency base, a delay 
detection circuit 1 9 that detects an output from the 
circuit 1 5 receiving the additional information 

transmission carrier or the reception synchronization pilot signal by using a symbol going to be 
detected and a symbol before the symbol which is going to be detected by a prescribed time 
among symbols represented by a prescribed time interval in the same frequency region, and an 
S/N generating circuit 40 that generates S/N, denoting the reception quality of the OFDM 
signal, on the basis of an output of the circuit 1 9. 
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I#W»*<o«Bl 

1st** 1 1 *uAxHti*tt wmt&f-* zfcm-r 

•? t>#^fS«<o<£v^m^$ffl'<>r * y hfi-^Sr&tr 

#/ffc «r« v^TKttftfeff 5 SCWkBH fc > 
Nllr^t5f 1 <OS/N3£fifc[eIBfc. 

ic«fci-*WllilBfc, 

■IHrfBMWiaiKr. 

tm%^mk»m»M(^m*<osM&K^^t s / 

NliSr^fe-r^B 1 cos/N3u£l§IBfc> 
StABI"*- fc &4S«fcrsS^«S#»*£e2l« 
"•MMHMb 

us** 3] mmimmt&tt* 

ttEM*> W A $ *Wtm^£ SEjS^ - y ^Stfeic J: 9 

y ^xaiaB t **+5 - * *<mr fc b** 1 

ib** 4 1 meniiiBiK^ e> a* * ttsfflgstim* 
* y T*mm ^itzn 5 ^msb fc . 
t»B*fl:®K^e>ffl***t5«<km*^a<jv^r. wis 
iE^Si^f»i#fie^m^-osft assr/^t s /ni 

£r£j£r * ^ 2 co S /N£j£@B fc . 

tfriem 2©S/N toSisiB e> tti* 4 n 6 S /NBlcft 

ffi. S:t^?I^m2«OS/N^lHlBd^a3^$^SS/ 



£ £ <b Ic^ii-T £ £ fc fc "T 6 If** 1 Big 3 <D^> 

Mo 

[B**5] «E*PIlHlBd^fflA*ix6l9IB*«l* 
tyr £tgp L«fl:*fT 5 ^fcSB fc m 

-5 Jg 2 <Z> S /N^fclBlB fc , 
«IIE»2©S/N^lBlKd>P>a**^S/N||[|C« 
CT. «TlB»l«>S/N^J«ElBA>bmAaF*t5S/N 

it t mum 2 co s /N&jft@B*> b m# * s /nb 

IT tf«rr 6-&JSH1B fc . 
3r£ b^Mfr*-* - fc MWtfc-*-*B**l 7« 3 *>v* 

-r m> 1 o^iBtt(oasss«»»«fi#fie««#smsi 

So 

[it** 6 ] unaawEB^^wAsnsawaflMi^ 

y T Srm^ L«fls«fr 5 *f kEB , 

m&m:®»frbm*istizwtmttm^x* turn 
mwi** y r icjoJts^r-Y y rM§<ow^i5r^mi-6^r 
■ryrtt«*HjiHiBfc, 

BtFtB^r-r y r«?**wiHiB^fe«>m*^*cr, tires 
i <o s/n4*@b^ e> s /Nfinc* y r 

J&tiaotiC5^rt y TcO^lb^S^^'fr^MjE^ 
*T5*iiE[B]Bfc> 

Ml** 7 ] WIEawiHlB^feWA s^swica^ 

^B*«©jatt»*ift»ww*w©OT**ffl'r<5 
eaiB*s*ae»*wiiiBfc. 

«&Ee*B»8P*iMft WISJBfc i 9 «lttJ$tvfc^lB)S 
«toaE»lc*DT, «rE»i<os/N**ISB^.e>ffl* 

-fr^iE^tT 5 WjEIeIB fc . 

£ 4 b ic C fc fc -f 5lt** 

its** s ] Biffed i ©s/N*rtHB»at, inettft 
i«-»fcssm«-^fc<oa^©2SHt'(i»» 

02if (Q»*«) $:*«>5^tii(HlBfc. f&El5>» 

oTW tW»«r*«>« ¥*&IhIB fc «r*Tf-S C fc £4$ 
»fci-5iS** 1 ^M3<ov^"f*vd*l ofc»tt<oB£JH 

111**9] ttriB^i<os/N^iHiB«, iraa^S 
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m-^-i:S^Qft^i:^^2^<S (Q Effete) 
*ttttHellftfc« i»Bi£miraJ:tJtQjMRttft. 

<d s /N£jftiaKa*e> £ *t<5 s /NitftaRi-a r 

[0001] 

(OFDM : Orthogonal Frequency Division Mult 

ipiex) ea«-^©g«aaak:BBu, ^ryftM 

[0 0 0 2] 

%«>e>*vcv^* 0 OFDM**Ttt, 3LVMctt5rt-*« 
aWMrPT (1KSSD «c^-*ft«0STTSWfcrflK 
P£?T 9 SHiEJ-m&FFT (Fast Fourier T 

ransfer : ffig:7<- V ^XHO #m&nt>fl* StfMMT! 

riFFT^s^t>n5o - 

[0 0 0 3] OFT>M3j*r?BT£ZtlZ>&*r*y7\Z 
feS^V^QAM (Quadrature Amplitude Modulatio 

n : xxstRxat) *mM»$i$:m^2>mT&*x&mm 

•^tflWMMsftfrS. SHAKrastvciS, ^flix 
[ooo4] £^o~c. JA±?*3^*^ic**vvctt % 

T-rmmtaz&m^ &mmm\z*5^x$:m&wm-%* 
mm^&&m\z&m't*zbt±±%t£WMxhz> t . 



[ooo5] S«&Ktt*«>tta*fefcurri. K 

[0 0 0 6] 

^^tLTQPSK (Quadrature Phase 
Shift keying : 4ttf&tt3ep) , 1 6 QAM. 6 4Q 
AM#«*£;h/r*5!K *0K9*fe*V* 

6o 6 4 QAM<D^g\ QP SK<D^^|Cit-< 

[ooo7] ^-c^oss^r*. MenHMc«*Ttt 

dQMttft»M»Xfi3HS-»ff SKfrSK^ 6 r fc ft • 
[0 0 0 8] 

[SDBft»ft-f-5fc«><0^] i*fBgft£^£-r**:tf> 

SMttK»«»mfiSN»«ft«tti^ 9 

*ft«tt*«Lb«>f f -^K:WJl-J-««PIEI*^ friBSI 

^l©-C^$H6SS:<o^2j?/Kz>p^ ««ftftfj*55i: 
ft«v^T*«ft1f 55BaH»«®Bi:. Itfiaiig^iaiHlB 

l o S / NfiJtHB t ftftlt * C t W« i: 1 5. 

[ooo9] nBafita«t*fc*R:» z<D&mxL& 
&v*^^o«*7-^ftfi^««m^^!ir. & 

4xi v h«-9-ftHjR»(»±«>^— ^rjcjeift-fsaaaisiis 
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[O 0 1 o] 

[0011] £i\ r^*M«)ia6<o*«icffii^fe*LS 
[o o i 3] si icfcwc* wm^^A-i tt. Bfc«*5 

fc£6 4QAM-C3EW$:h<&. TMCC^rt^T (&5£ 
ft) *5«fctfAC**9T2H\ -t*t*ll*oa^9^— * 

flM»'(«ittf, JEW**, 4 v -7) Ktrmtom 

n&fcm-TZhWhV. iiBPSK (Binary Phase 
Shift keying: 24MMBKW) I- <fc 9 tt&OWttftlC* 

[0 0 14] m&'<4 (^T. CP) m^- 

■m" icTess;h,5«sEw«*-e* 9 . 'SfltmmiicA 

v>e>n^o ^t^-Woyf (£*T> sp)ft 

[0 0 15] [Il^Wi] to»M<oS 

[0 0 16] mi<023fo<Otete<DOFDM&m 

[0 0 17] H2IC*5V^ T^T^l llCStAteftfe 
'OFDMflMtt*^— «M 2tCA^^tu. ~<D^^—r 

IF (4>WHWU «lc^ft$^o f^ti2cQW 
^jft. T^a^/^S^/V*** OUT. A/D^m 

i 3^|&*tt v r^A/DSfiftKiaicj:!?^ 

[0 0 13] nfiA/'DS&Bl 3C9tttf>f*. IQ«W 
liWSl 4fctf«&3*L<5. r^"CH. % IQ«iSmi4 

m^XV. A/DKjJ»l3©WAriW»ii[S*«* 
*tTm*<<-*'^ KflT»K:«»Sh&. I Q«WIhIB 
1 435^M*S*i«1BK-^^K*ftt:, FFT 
(Fast Fourier Transfer : i^)£:7— V IbIK 1 



5lC«ft*iLS. FFT[h]S&1 5(i, FFT (^7- 

y rngsft) y> SWBtt*^-^^^ K«**r*W 

icifK FFTIhJ&i 5©Hi^^ gliOTtfcip^ 
[0 0 19] HtrfBFFT[Hl^l 5 0>tftfjHU OFDMft 

6K:^i&^n5o rovifcBKi ewt, audits 

VjJOv 1 0 WBWtRWftft^ftSrff 5 o WmR 
I6 0ffl*». M9'ITEBWl 7Kitt»Six, ^<o^9 
ITjEIsIB 1 7 lc J: 9 W 9 ITjEcom^S, 1-4t>f>fiat 

[0 0 2 0] MISFFTlHlKl 5<Otti^ii x 

LWt y X»*RIh]& 1 8 lcftj&3*i,*. y 
IelBl8n. 01^UfcTMCC^^yr*5j:tfAC 

9UHfe£-rSo »»i«awi wRSHfctwe* 

ti^S^i/y^o 5 ttttfefr* 5 
#"5Ft&-e*>a." 

[oo2i mneasmkBW'i 9 ^m*«t> ^mtam 

@»2 0 m@ft2 1 S/N^1hI^4 OK 

M$H5o S/N^fel5lB4 0ti. ^»«imiilK2 0 
llCfc!K 3S3®»«IhIK1 9^e>BJ*SH 

[0022] mmfrmtkm\s\&2 0. xiw*ia»2 1 

(Dftfts&EJtTkiSfc^o »«lfttti0K2ori. TMCC 
^r-vyr*5J:tfAc^^y rjcov^w, <**w^jSt*9 

m^^ia^v B P S K©£tM*;ftfr*«>fc*. 
««BWjI«*i:SJpl»*i:«>Ji»<0 2*«[ (I^ft 

(Q^Scit) Hft5o cp**yricovvctt. 
tttttlSA I f^3J^SJp I «# fc coH^co 2 fH® 

[0023] MIB^m^ffilelB 2 0 Offl* ( I frmmX. 

2 in. ^yr/Mc^$tv^TMcc=¥+yr*5j:tf 
ac^9t, cp^r^yT<o«-^oi^tfcffiic5J:t/Q 
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/Ntt (#»m) tvxmij-rzo ft*s, ¥«2i 

[0 0 2 4] M^M^&lHlj^l 9<DMjj\^ ft 

0£LTTMCCtfcffl0&2 2fc#m£*x£« TMCCI^ 

pr^7^-^, WDira^y-^ft^RSfc: 

[00 2 5] E*±<Dl#j£fc: £ 9 w^OF DMgftglT 
tt* 1tm-»^ 1 (6 4 Q AM) <fc V t>£tt£M 
/POiSV^-^. f/^TMCC^tyrtJit/AC 
^yT2;CP^y.73 (i®)BPSK) 

t;AC^t!)r2, CP^!)73) <D#tt<0¥*&£:3ft 
[0 0 2 6] ft*>. H^I5Ml<Oll2&<D^ic^VNTtt:, 

TMcc^yr, AC^yr, cp^+yr^t 
yrop *><D-i&&m^T s /N«<£r*«>* i 2: h~*sm 

TNfc> CP=*^ y TlCoV^t>. BPSK^H 

£*LTV^*ftU B P S KOSJWt*****^ 

[0 0 2 7]lt I^ft^5J:t/Q^«C0^^^>^-^ 

TMCC^rf !)7, AC^y7, CP^tyTt 

i^m^#j*fts^t2. ¥*U(h]*& 2 i ict-ways*: 

*t5M GHittUlsIttl 9fcSVM*#M&ffi[s]&2 0) 

[oo28] [® 2 (ommommi £g>*wg>* 

[0 0 2 9] ®3f*. f5 2 0|^<0^ffiOOFDMS« 

36R^*j**aM^ny*BT*>a. ^<D$&2<Dmm<D 

/N««r»wrSfcaO<DSPWi|gItt2 3. KWiKtt 
«EIK2 4*Wf 5tO"C*5. MElBl«>»t03»a 
fc&tt IBMEott&lcttH Ctt«&j*L-r*:0R. 

HttVMtU Jtft*fltriUt»0>**R9!-*-*. 
[0 0 3 0] H3IJ1^J:5^ BftlSF FTH0& 1 50 
ffl>&HU »8USP1«|§S2 3Kl«»S*l« 0 SP 
SftEIB 2 3 «U Slld^UfcSPft^O^^U 
2 4 ®S&ift[e]f8 2 4«;i 



^**ifcSP<|ft»Lt, lo»osP8f (Bile 
*Cai8*»i:*ftLri«t«:fT5. 3 

<Dis>7$,u-?f&gi'rz h<o-?$> *> . »^«»^^fffcft 
[0031] 8trtBS»tt«i5ie2 4 <offl*f*, aRKm 

0K2O t^FJ&IsJB2 1 £*-r*S/N£j£[E]&4 0|c 

[0032] tnBjMk4*HUBlK2 0il % sp«-e-icoi* 
Q«*i©Sfc»«>2JMt (Q#fS:<E) **&S 0 

[0033] $im&&&m\m&2 ofrt>w>ts*izsp 

TMCC^rtyr*5j:i;AC^y7, CP#t 

y r^^ o i »»«t;Q»titt % i ic 

P{§-*§\ TMCC^ty7j3i:t;AC^t!)7, CP3r 

y © i #»«*5 xxfQ&mm**- hr»*iri 
«*^!)rw) «iJ:un*niUrA (SS^vtf/vfig) 

XWAt5. ft*J, ¥*Waltt2 UMMIIcJ:* 
Kfifc: J: 5 s /Nfll t tt fc J: v \ 

[0 0 3 4] &±<Dm&iZ£*> Z<DOFDM&m&mT* 
TMCC^r^y T*>£XfAC*-rVT^ CP**})T\£ 

bit s /NHsscttui** So 

[0 0 3 5] ft*>, r COSf 2 (OHi&CO^ffit?^ @lfC 

^i- J: 5 ft5MRSIife^r n y hm^-c*>5 s P«*4 

So 

[0036] ^ fc. r <ofg 2'©saso»tt-ctt. ttSBSS 

«**ffl-rafcfcwspsKia]tt2 3. AtFa^s® 

K24i Sr»^i>*fc«. -Tftfc*> S Pfl^\ TMC 
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[0037] msnmibGmw 

[0 0 3 8] 041*. ^3OHJ£t0^O0FDMS« 
^OFDMgffgltt, a2|^t^l©HI© 

&tfilH]& 2 6 , Xt«zjS0» 2 7 % $ & ^*^V^/V 

1 £JBV>T&ttJL;fcS/Nte£TMCC** y Tfeit/ 

Ac^rtyr2 > cph!) T3*m^Tikmvits/ 

jtft*«jm&<B**Kni-&. 
[0039] ®4^i-J:p^ mawuiittieou 

^jr±, Mttf- ^SKI§IB2 5fc#M&£*t5. 

•S^U »*«BISItt2 6 4:¥«@tt2 7 «rtt5S/ 
N£j£(§Itt4 1 \C&&~rZ> 0 112, # 

|fc»W0*2-6fcT*@»2'7Ki9. 7-^I» 

2 5*>e>ffl*s*b«*-»it*^v^T* g««*©s»ia 

[0 0 4 0] me5>ttttti«ilH2-6 v JLtWSH*2 7- 
(Dftft^SCFfc&^So #»«WlHf&2 6 ft. TMCC 

*«pQ«*fc<DSfc&«>25Mt (Q#ftl£) **«>*. 

[0041] mmwtikm®%2 6 <dw^ ( i »mm& 
ttii-* 0 fc*** w@R2 7-cwt, idMiincj:$¥« 

fit* Q&ttltt: «fc S¥^«* *** tt S/Nffi* b-C 

tc*aW«©**S/Nfit*LTt>J;V\ 
[004 2] ne^leliS 27fc"J:0 3lffi£ ttfc»«v 

T(DS/Nffl«^^(HlK2 8fc«|6Sft5o 

[0043] mrnmvm® 2sn. nmf^xw&m 

*^5J:OTMCc^t y r*J:tf ac^p-y- J7/CP 
*3j;tfAc^^y r % cp^yr(os/Ni 



r4, ««->^/^fcJ:SS/N«[W:«iab*W»fU TM 

Nffi*£^fI#OS/Nffi*LTffl;^1-^ TMCC^r 
Y!)7ii5j:tfAC^y7, CP*^ y TcOS/NfidS 

[0044l*fc, Htrf£SiRlH]& 2 8 £a*.?*jftle!B 

TMcc^tyrfeWAc^Dr, cp^ty 

[0 0 4 5] ^JtO»J:?) KOOFDMg^Stt? 

TMCC^-ryrismc^tyr, cp^ty 
**!>7\ cp^f-Yyr^s/Nffl^t&iem^ffiJ:9i> 

[0 0 4 6] rO|g3^1&O^S-CW:, fltSSI 

2 6 ; ¥*£0B 2 7 . &tf3lK[eltt 2 8 * *n&&t*t 
fcWSr^Ufc^. ifriB»2<oHifeo^l6*f-^S»IsI 

^28ir **&*<frfcHi:6 £ * . "J-**>%»«/<-f 
fi^"C*>-5SPm^ TMCC^rty7*5j;lfAC^t 

[0 04 7] [«40«I^18] 

4 wa^CT^O F DMSflHS«fcoV^TWHl-*. 
[0 0 4 8] S5tt. ^4<OHlfecD^0DOFDMSft 

7gjB<DOFDMa«&ewt. ®2lc^ufcBi<oHifeo 

9, »»«wiiiB3o, *ty7tw*W0B3 1, -a 
twtiEieiB 3 2 **rr 6 ko-c&So Bass i <dhj&^ 

[0049] ssi^tip^ sftiE^biHrBi 6oa 
^3§^0B2 9«:. mi\^Lftmn^^i<o^ 

WU 5^»^l±l®B3 0|j:ttl&-r5o ^««IWIelK3 



t^^bm^Qft^t^QfI-^i:^M^2^ (Q# 

mm.) 

looso] Biiia#tfr&ffii§]B 3 o <ota* ( 1 

[0 0 5 1] SW2^^yrtt*«ta®K3llcJ:5^^ 

* 0 r.<osR*)srjE®Bi 7r±. y r»»owje 

W#/W£r*S*i-<5 £ £ ft if tc «fc 9 IS 9 irjE*>»fifctT 
[0 0 5 2] Sfefc, '4^9T«rtHkWlHlK3 ltt, ffi 
^©«|«»^*|jEE!I»3 2^«jft-TS. *§iE|e1B3 2 

** v ^ y r sMMamieiB 3 1 ^pMrnreus & 

[0 0 5 3] fc£>E>-e. 5HBflr#oWK«>^ir9739Stt 

as4>ftv> 0 mrfBfg i <o3m<DWM<n£ b Ic. 
*w^©*dstt*^srt fc £ # ft Z<D£{£&s /n 
[0054] 05i^i-ro»4<omis<o^ffi-en, g 

[00 5 5] ©^©JMra** Mi2B 

3 0 v ^UTJ»»*WIhIB3 1. At«tjE0B3 2fc 
y T coj»**W«:1f ofc«ffl«*JcS-5V^T. TMC c 

2 9. #MftWm3.o* **9rfMMfcHEM3l. 
&ltfijE®B 3 2 i Srifca^*^* £ 1 1> «Tffi"Cfc !K 
tfci7i:^ti;9i: v «WE*3«>*ft9*«lt. flKB 

0B2 9. 3 0, 3 1RX*3 2 t*m*&tr£ZZth 
[0 0 5 6] m 6 K^-fO F DM^ff^r*. 



O0y-Cfc* o COflTm. ¥^0B 2 l ic-CSpMHffiSr 
trofc^. *|jEIhIB3 2lcT*]E«ya«r<Torv>6^ 
rHb®B<O«#^An#I^T«jE0B3 2^T«jE«i 

m*ftoit'&. WEB2 liiirw^aasriforfej: 

[005 7] @ 7 IC^-TO F'DMg«81tt, flMBi/ V 

<5V^T. ff^W^/K TMCC^yrfcilTAC^ 

»&©«-C*>6. W*iaB2 8K:T»M& 

a^fTofcft, 3tjElE]B3 2{CTffiE^;3SS:tToTVNS 
iJxfe0B«>IB#«rA*i*^T*tjElfiIB3 2lCT*l 
jEflya&fTofcflL SR0B2 8iCTS«»aSrfToT 

[0 0 5 8] [B5oMk«MHU rrtJWiG)* 

[0 0 5 9] l^8tt, %Z5<om&<DJ&m<OOFDMg:m 

mw<nmf&*7fL-r'7v >y?m-ehz>* ^ com 50^0 

^cOOFDM^^SIi. IS2lC^LfcJgl <D^Jfetf> 
^WIh1B3 3. XtWi:E13B3 4*#^*t>©^fca. 

[0 0 6 0] Itre^fblilBl 6tt. F FTQ3B 1 

Srfr5fc*fc. «HM±S:rHHttfMlk±K:j3lt5fiaB 
!S#ft»*-r5 0 0 8l^fJ:5^ ttWMfclSBl 6' 

@B3 3ic«jft-$*t5. esBe«KnttuigiB3 3 
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